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Abstract
Virtual World is a new technology which offers an advantage for educational field and research area. Educational 
courseware can be developed in this new emerging technology such as in Second Life program. How to evaluate the 
effectiveness of the courseware in this immerse program become a challenge. Thus this report suggests a way of 
evaluating a course module presentation in Virtual World. Summative and formative researches are combined in this 
research. In formative research, an observation, pilot student’s questionnaire and comments from subject matter 
expert is used during development of the courseware. For summative research, test and student’s questionnaire are 
used. The questionnaire evaluation includes several criteria such as demographic, user knowledge and abilities, 
usability, aesthetic, efficacy, presence, problems and recommendations.  
© 2011 Published by Elsevier Ltd. 
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___________________________________________________________________________________ 
1. Introduction 
The explosion of the number of technology tools for the last decade has enable medical education in exploring web-
based education, virtual reality and high-fidelity patient simulation. (Vozenilek et al, 2004). There is exponential 
growth of internet health seeking information which uniformly high (Lacroix et al., 1994). Healthcare and 
pharmaceutical industries used to brings everyday innovations that can mean the difference between life and death 
of the patients.  
With the increasing telecommunication technologies such as broadband and mobile access, virtual worlds are 
expected to become part of everyday routine (Book, 2006).It will become centre for trade, commerce and business. 
Even though the Virtual Worlds is still new especially in education, but it is believed to become part of the everyday 
future like the Internet used to be in 1980’s before. 
For employers, online courses can substantially reduce the cost of training, especially if the organization has remote 
locations. Besides lowering costs, less time is spent away from the office, lower management costs result and 
productivity is increased. For faculty, online learning represents a new and challenging medium with availability of 
graphics and multimedia enhancements, automated submission of assignments and the ability to change courses 
virtually instantaneously (Langan, 1997). 
     Developing an effective, understandable and interesting online course is being said as an interesting challenge. 
Technology is changing the face of medicine education and online learning offers much to learn about and many 
other interesting opportunities. 
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Vozenilek et al (2004) suggested that every ED should have access towards medical education materials via the 
internet, computer based-training and other effective education methods for point of service information, continuing 
medical education and training. There is a need for the medical education in manipulating the new information 
technology and help future doctors to shape and adapt the future changes. Toyle (1998).  The education system 
should be able to respond in rapid changes of the world technology which would involve employers and users of 
health services. There is also a need in improving the effectiveness of continuing medical education, such as 
developing better programmes on doctor-patient communication and inter-professional continuing education. 
(Toyle, 1998).  
Restrictions on medical educators have prompted ‘learning by doing’ to seek alternative methods to teach medical 
knowledge and gain procedural experience. (Vozenilek et al, 2004)  Enspire stress more on training, which should 
be front and centre. This could involve teaching caregivers new treatments, informing researchers about new 
regulations, or educating patients on their healthcare options.  
Vozenilek et al (2004) suggest that nationally accepted protocols for the proper assessment of virtual reality (VR) 
applications should be adopted and large multi-centre groups should be formed to guide training in medical 
education. High –fidelity simulation such as emergency medicine residency programs should be consider the use of 
high-fidelity patient simulators to enhance the teaching and evaluation of core competencies among trainees. 
2. Virtual Worlds 
Virtual worlds are simulated environments accessed by multiple users through an online interface (Book, 2008). 
Several other terms for virtual worlds are digital worlds, synthetic worlds and massively multiplayer online games 
(Book, 2008).The emergence of powerful computers and increased broadband access make virtual worlds more 
popular each day. Virtual worlds provide new range of opportunities that is that allowing users not only to navigate 
and interact with a pre-existence environment but also can extend the environment though their own imagination 
and purposes.
While doctors will increasingly require weighing cost for making resource and treatment decisions but medical 
education has been slow to help doctors acquire necessary expertise ( Toyle, 1998) The culture of education system 
has been shaped by performance in examinations and emphasis on factual content, must be changed to one which 
values self-directed learners and problem solvers. (Toyle, 1998)  
Challenges of Education in Virtual Worlds 
Virtual worlds are still very new in presenting wholly learning and training for any teaching fields. There are lots of 
holes and development need to be made to adjust virtual worlds with the learning environment. The issues of costs, 
accessibility, and legal and increased development time would become the barriers for institution in taking 
advantage of this existence technology (Kluge and Riley, 2008). Kluge and Riley (2008) describes the challenges in 
accommodating education in virtual worlds from student’s perspective, such as below: 
1. Inadequate number of computers that meet the minimum requirement for  
    optimal use of virtual world. 
2. Robust hardware and broadband internet connection is needed. 
3. Liability issues such as purchasing the land in second Life. 
4. Development time for simple courses is high compared to normally  
    required. 
5. Standards for accessibility is still low, such as virtual world not work yet  
    with screen readers that would be restricted for students which is visually  
    impaired. 
6. Creating and scripting objects are the burden for the students which not  
    from the technical disciplines. 
7. Special skills is needed in creating classes in virtual worlds. 
8. Cost of purchasing and maintaining the land is quite high. 
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9. Students may be subjected to sex, violence or disruptive players at public  
    area in virtual worlds and no legal action can be made towards the  
    harassers. 
Benefits of learning in virtual worlds 
3D presentation and scripting language in virtual worlds would expand the teaching and learning capabilities for 
instructors and students. Educators may implement student-centred teaching pedagogies (Kluge and Riley, 2008). 
They also present several opportunities of learning in virtual world such as shown below: 
1. Environment is generalized rather than contextual which allows virtual  
    worlds to be applicable to almost all disciplines. 
2. Generative capabilities which allows users to create 3-dimentional objects  
    that can be seen and used by any other users including the creators.. 
3.  Student may construct their experience through sense of presence. 
4. Institution can migrate from teacher-centred to student –centred model of  
    instruction 
5. Allows communication between students through chat, instant messaging    
    and voice over IP. 
6. Allow authentic learning activities that usually costly, complex, and  
    dangerous to perform in real classroom can be done in virtual worlds. 
7. Active participation of ‘learning by doing’ through games and simulation. 
8. Allow multiple learners to communicate and collaborate on same issue and  
     problem. 
9. Educators can prepare learners for connecting with interconnected society  
    and complex world of working and living. 
Problem of learning through VW
Learning through Virtual World or 3D Virtual Learning Environment (VLE) or a Multi-User Virtual Environment 
(MUVE) can caused frustration, boring and lost (Sanchez, 2007). Learning through Second Life is lack of 
instructions and the students did not really understand the purpose of learning. The students also has problem 
relating the Second Life experience to the course material. Students explained inadequate instructions in Second 
Life activities that make them lost in completing the tasks and caused frustration.  There is also the need of 
performance evaluation for determines the understanding of students towards the program (Stephanie and David, 
2009). Kluge and Riley (2008) highlighted that instructional design and assessments need to be reconsidered in 
order  to  accommodate  and  promote  learning  in  Virtual  worlds.  How  to  evaluate  the  courseware  created  in  the  
Second Life as one type of Virtual World program is questioned. 
3. Virtual World or Immerse Learning Environment 
 ‘Mobile and immersive learning environments’ are, as the name indicates, environments which have mobile or 
immersive (e.g. 3D) components. These environments may include integrated social software tools, mobile learning, 
game-based learning, simulation-based learning, producing 'seamless' learning experiences and often place an 
emphasis upon collaborative learning (Bentley, 2010). Virtual World is a new technology which offers an advantage 
for educational field and research area. Educational courseware can be developed in this new emerging technology 
such as in Second Life program. How to construct the courseware in the immerse program become a challenge. 
Bentley (2010) has been suggested that students need better preparation for learning in an online environment than 
in a traditional classroom. 
Chen at.al suggest learning environment would be more practical for learners and instructors if they using the game-
based learning environment (2009). The Virtual World or meta-verse has been flourished by end-users which can 
create, develop and interact, expanding the realm of human cooperation, interaction and creativity. 
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Instructional Courseware 
Kluge and Riley (2008) highlighted that instructional design and assessments need to be reconsidered in order to 
accommodate and promote learning in Virtual worlds. Effectiveness of the courseware is evaluated throughout the 
development whereby the questionnaire is used for diverse health group with diverse health lesson example in 
Virtual World.  
3D worlds provide an excellent platform for achieving performance results when designing for the needs of the adult 
learner. Thus this report is to offer a way of evaluating a course module presentation in Virtual World. Summative 
and formative research is combined in this research. In formative research, an observation, pilot student’s 
questionnaire and comments from Subject Matter Expert was used during development of the courseware. For 
summative research, test and student’s questionnaire was used. 
Courseware Development 
"Courseware" refers to content-specific instructional software which functions 
to generate instruction with the support of instructional delivery systems. A 
courseware product involves five elements: the content and the 
learning/pedagogical methods as its main components, the learning objectives 
and the medium as its attributes and the architecture which organises the 
courseware in a way convenient to use (Zhiting, 1996). 
A courseware should be learner friendly whereby it can interact with the user and promote independent learning 
(Thao & Quynh 1997). The courseware also should consist three components whereby it represent different roles 
that computers can play in teaching and learning such content component, facilitating experiences and learning 
experiences (Thao. & Quynh 1997). 
“Content component involves problems solving tasks, basic terminology, review and key references. Facilitating 
experiences involves learners provided with activities or facilities which can be used to enhance learning such as 
stimulating questions, test, feedback and references.  Learning experiences focus is on practising academic genres 
with tutors in a virtual classroom. This function of the courseware includes genre work, resources and on-line help .” 
(Thao. & Quynh 1997). 
Retalis (2007) listed and describe about phases activities in web courseware development such as courseware 
specification (definition of target audience, aims and objectives, subject matter; specification of pedagogical 
methods and assessment methods), instructional design (allocation of content and learning activities to courseware 
parts and for each courseware component design of structure), multimedia design (design of text, graphics, sounds, 
animation and video), multimedia development (preparation of text, graphics, sounds, animation and video) and 
courseware integration (maintenance for correction, perfection and adaption). In virtual world, we may change 
multimedia part in web courseware to simulation and experience learning scenes in VW courseware.   
VW Content Framework  
In solving the problem of lost occurred in learning through explorative program, we suggest the structured 
courseware and instructions for learning and training in Virtual World. Here we present the Virtual World 
Courseware content framework.
Figure 1: the framework of the Virtual World courseware Content 
Virtual World Courseware  
Objectives Tutorial Enhancement 
Test Quiz
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4. Courseware Evaluation Methods 
Both the formative and summative components of courseware evaluation are essential in courseware development. 
Laurillard’s suggested that evaluation programme should contains pre-program design (curriculum and learning 
needs), prototyping, formative evaluation, piloting and summative evaluation (Draper, 1996).
The methodology proposes both formative and summative evaluation methods. Formative evaluation is used with 
the intention of improving the quality of the courseware during in the process of design and development (Retalis, 
2007 ). Testing of courseware parts during their development are made in order to identify areas where 
improvements are be needed. A common questionnaire has been prepared for such purposes. 
Feedback from tutors and subject matter experts will provide information of aims and objectives appropriateness, 
strength and weaknesses of the courseware and learner’s performance reviews. Concerning the learners, feedback 
information will be taken right after each learner has finished learning. The questions would discover how important 
they rate the course material, the relevancy and extra reading required. 
Formative Research 
There are four basics questions that need to be addressed during the development cycles of formative evaluation of 
electronic learning products by Flaggs, (1990). They are: 
1. The purposes of the evaluation and for whom? 
2. What are the evaluation questions? 
3. Which methods of inquiry are appropriate? 
4. What measures will be used and with whom under what conditions? 
But Flaggs (1990) had stressed that formative research rarely occurred during the development of instructional 
material or program due to the reason that the developers not willing to received the critics from others or they think 
they won’t benefit from it. 
Formative research being used in variety of research from long time ago .There are certain examples of formative 
research in health area, such as formative research in dirt and diarrhoea by Curtis et al, (1997) and smoking 
prevention program by Worden et al, (1988). The purpose of formative evaluation is to validate or ensure that the 
goals of instruction are being achieved and to improve the instruction if necessary. 
Summative Evaluation or Test 
Summative assessment or summative evaluation refers to the assessment of the learning and summarizes the 
development of learners at particular time (Glickman, 2009). Summative evaluation is characterized as assessment 
of learning while formative research is assessment for learning. Summative evaluation will produce information on 
product’s efficacy. 
Courseware Evaluation Framework
Multimedia proponents suggest that experiential, visually accurate and interactive software will help educating users 
easily. From the literature reviews, we suggest this research framework to evaluate the Virtual World Courseware 
(Retalis, 2007). 
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Figure 2:The framework of the Virtual World courseware evaluation questionnaire criteria 
Instruments 
Survey questions or questionnaire according to Kitchenham (2002) should have information of the purpose of the 
study, relevancy, important of participation, how and why they are chosen and confidentiality preservation. In this 
research, we use questionnaire with closed and open questions accompanied with Likert Scales. 
Courseware Evaluation Criteria
There are four categories that Geissinger (2010) described as important criteria for courseware evaluation. They are 
quality of end-user interface design, engagement, interactivity and tailor-ability. Steuer (1992) suggested that a 
methodology for measuring the efficacy of a virtual environment would be the extent to which subjects could not 
discriminate between it and a real environment Usoh et al (2000). 
While there is no general standard for evaluating the courseware, Retalis (2007) give suggestions that the 
courseware should be usable (usefulness, ease of use, learnability, attitude), aesthetically attractive (easy to 
assimilate, visually attractive, interesting) and educationally effective (flexibility, variety type of learning, integrated 
environment) .  
Presence in Virtual World 
 Usoh et al (2000) defined as the subjective experience of being in one place or environment, even when one is 
physically situated in another. Presence is important in Virtual World learning where it present how close the 
interactions and presentations mimic the real world experiences (Usoh, 2000).  
The effectiveness of virtual environments often linked to the sense of presence reported by users of those VEs 
(Steuer, 1992).  Usoh et al (2000) given 5 control factors that important in Virtual Environment learning such as 
degree of control, immediacy of control, anticipation , mode of control and physical environment modifiability. 
There are several factors that influence presence of the Virtual World program such as high resolution, consistency, 
user-program interaction, user virtual body representation and effects of user’s action. (Steuer, 1992). 
Questionnaire Development
EinsteinYear.org gave several guides in evaluating the courseware through questionnaire. The courseware criteria 
definitions needs to be understand such  are design, aim, audience, message, medium, indicators and measures. 
Laurillard (1993) notes that, an instructional sequence is important for learning and gives examples of ways in 
which conversation can be carried out by instructors and students face-to-face or via intelligent tutoring 
systems. There are several criteria that need to be think about before do a survey such as action, meaning, students 
experience, quantitative or qualitative responses, number of questions and size of group (Browning & Chunder, 
2010).
Courseware Evaluation Framework 
Formative Research Summative Research 
Survey & 
Questionnaire 
Quiz and test in the 
courseware
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be consider when interpreting feedback such as specific features, response rates, semester time, students priorities 
and improvement, identify common theme of open-ended questions .
Courseware Questionnaire Framework 
From the literature review, we decided to use 7 criteria that we thing important in evaluating the courseware in 
Virtual World. 
Figure 3: The framework of the Virtual World courseware evaluation questionnaire criteria 
The questionnaire is reminded to not exceed 30 questions (2-9). Too many questions in the questionnaire can 
decrease the student focus since they had to explore Virtual World courseware at the beginning.  This questionnaire 
survey comprises of 21 questions.
Presence Questionnaire
Presence is defined by Usoh et.al as the subjective experience of being in one place or 
Environment, even when one is physically situated in another (2000). Together with other criteria, questions below 
have been used to detect the presence criteria of the Virtual World courseware. 
1. I had a sense of “being there” in the clinic space. 
a. Very much so …………..e. Not at all 
2. When you think back about your experience, do you think of the clinic space and the equipments more as images
that you saw, or more as somewhere and something that you really experience with?
The learning space seems to me to be more like... 
a. Only a raw image………..e. somewhere that I visited, experienced and really  
                                                  observed with 
3. During the time of the learning experience, did you often think to yourself that you were actually in the learning 
centre, clinic and do clinical observation? 





Aesthetic Efficacy Presence 
Problems and 
recommendations 
Virtual World Courseware Questionnaire 
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5. Survey Results
The pilot study courseware evaluation conducted was on Episiotomy and Causes of Dementia subjects. 21 health 
students from Malaysia Science University in Kubang Kerian, K.Bharu, Kelantan involved in this survey that was 
done in September 2008. 
Formative Research 
In this research, formative research is done through observation and comments from Subject Matter Experts were 
taken. Several recommendations have been made. 
Observation and recommendations of SME or Subject Matter Expert, includes: 
x Account and ‘Land’ space requirements 
x Cost requirement 
x Multimedia requirements 
x Participants required 
x Building development should be fast build 
x Modules and lesson selection 
x Scripting adjustment for test development 
Summative Research
a. Summative Research (Quizzes)
The summative research instrument in the courseware is quizzes and test. 
Quizzes made instant result where the result is spontaneous while result is computed and send to tutor’s email. The 
result shown that, out of 21, 71 % or majority of students performed well during the training session where they gain 
above 66% mark of correct answers. 
b. Summative research (Questionnaires)
Second summative result gathered through questionnaire answered by health students who did go through the 
courseware. The survey questionnaire evaluation includes several criteria such as demographic, user knowledge and 
abilities, usability, aesthetic, efficacy, presence, problems and recommendations. Presence is newly added criteria 
for the questionnaire in evaluating the courseware of Virtual World environment. All criteria used close format 
questionnaires with multiple choice answers except for problem and recommendations where it used open format 
questionnaires. 
Here is the sequence of questionnaire criteria involved: 
x Demographic 





x Problems and recommendations 
Survey Result 
From the survey result, it has shown that: 
x The slow internet connection becomes the highest limitation  
x Student background should be more related with the course module 
x More instructional elements are required 
x More simulation is requested 
x High presence value is needed in hospital environment 
x More comprehensive module is recommended  
x More multimedia elements like sounds and animation is needed in the future courseware 
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6. Limitations and Further Development
Limitations
From the study, it can be seen that there are several limitations occurred, such as stated below: 
a. Internet Connection Speed
The first and major problem of the experiment is the Internet Connection speed. Since Malaysia still has low internet 
speed, the Second Life program not moving smoothly and the program become ineffective. The joy of, doing the 
experiment drop and cause participant become bored. Thus, in further development, we plan to do a survey in UK 
which has higher broadband speed. 
b. Time
The second limitation is the time, whereby the survey had to be launched during the constraint of studying term and 
semester which should be far from the test and exam and not fall during holidays. The institutions protocol also 
caused the  time delayed in  doing the  survey.  Thus,  on  future  survey,  we plan  to  make an  online  survey which  is  
based in UK and practically for UK medical students with the guidance and permission of Subject Matter Expert. 
c. Cost
The third limitation is the development cost. Second Life development required ‘land’ or spaces charge which as to 
be paid monthly. Charges also occurred for uploading textures and getting development equipments even for tiny 
and simple things. Thus, in further development, we plan to reduce fee by planting equipments after we completing 
99% of development, except for final scripting. 
Further developments 
Further development for the courseware would be done on several custom topics in medical that can be used for all 
range of medical students such as in cardiovascular and respiratory system. 3D objects and simulation would be 
more real and adapting real situation to make it as real world as possible and offer higher level of presence. Subject 
Matter  Expert  is  chosen  from  UK  medical  doctor  who  also  do  a  lecture  in  UK  institution  to  cooperate  during  
formative research evaluation. Questionnaire evaluation would be done online to save travel cost, time and getting 
various level and regions of the participant. The test and survey would be done in UK and around Europe which has 
higher broadband speed.   
7. Conclusion 
Courseware created in Virtual World can be assessed and evaluated through formative and summative research. 
Through formative research, we can always observe, evaluate and amend our courseware. While though summative 
research, we can evaluate and amend our courseware after it is complete. Besides usability, aesthetic and 
educational efficacy, questionnaire design using presence elements is useful to see the effectiveness of the 
courseware in virtual world. Limitations should be overcome to have better results. Hope the output of this report is 
useful for the other researchers and educational bodies in evaluating their courseware. 
It can be seen that, soon the health and medical education technology would be presenting across specialties, patient 
simulation, virtual reality and web  which enable their medical students and residents to see one, simulate many, do 
one competently and teach everyone. (Vozenilek et al, 2004). A commitment by research community and supports 
from governments and industry are needed in order to conduct high quality research on Health and Medicine. (Nahin 
and Straus, 2001) 
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